Bi 2 O 3 is recognized as the best oxygen ionic conductor. Its high conductivity is highly dependent on its crystal structure. In -Bi 2 O 3 which exhibits defective fluorite structure, the concentration of oxygen vacancies is as much as 25 mol%. Unfortunately this structure is only stable at high temperature (723~823¡ ). At temperatures lower than 723 ¡ monoclinic ¢ -Bi 2 O 3 was obtained. In alkaline earth doped bismuth oxide systems, -phase also transformed rapidly to rhombohedral phase, as described by J. C. Bovin [1, 2] . It is believed that the amount of oxygen vacancies and the size of doping ions play an important role in the phase transformation of doped Bi 2 O 3 system. First of all, Bi 0.824 Ca 0.176 O 1.412 was chosen as the matrix composition which gives rhombohedral phase after calcined at 700¡ (figure 1(a)).
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The crystal structure and microstructure of samples were examined in aid with XRD, SEM and TEM. The conductivity measurement was conducted using 2-probe DC technique. This rhombohedral tends to react with moisture and has low mechanical strength. It has been shown that the cubic structure of Y 2 O 3 doped Bi 2 O 3 exhibits better mechanical strength and structural stability against moisture [3] . Thus, it is necessary to enhance the stability of 
